Smoking behaviour predicts tobacco control attitudes in a high smoking prevalence hospital: A cross-sectional study in a Portuguese teaching hospital prior to the national smoking ban by Ravara, Sofia B et al.
RESEARCH ARTICLE Open Access
Smoking behaviour predicts tobacco control
attitudes in a high smoking prevalence hospital:
A cross-sectional study in a Portuguese teaching
hospital prior to the national smoking ban
Sofia B Ravara
1,2*, Jose M Calheiros
1, Pedro Aguiar
3 and Luis Taborda Barata
1,2
Abstract
Background: Several studies have investigated attitudes to and compliance with smoking bans, but few have
been conducted in healthcare settings and none in such a setting in Portugal. Portugal is of particular interest
because the current ban is not in line with World Health Organization recommendations for a “100% smoke-free”
policy. In November 2007, a Portuguese teaching-hospital surveyed smoking behaviour and tobacco control (TC)
attitudes before the national ban came into force in January 2008.
Methods: Questionnaire-based cross-sectional study, including all eligible staff. Sample: 52.9% of the 1, 112 staff;
mean age 38.3 ± 9.9 years; 65.9% females. Smoking behaviour and TC attitudes and beliefs were the main
outcomes. Bivariable analyses were conducted using chi-squared and MacNemar tests to compare categorical
variables and Mann-Whitney tests to compare medians. Multilogistic regression (MLR) was performed to identify
factors associated with smoking status and TC attitudes.
Results: Smoking prevalence was 40.5% (95% CI: 33.6-47.4) in males, 23.5% (95% CI: 19.2-27.8) in females (p <
0.001); 43.2% in auxiliaries, 26.1% in nurses, 18.9% among physicians, and 34.7% among other non-health
professionals (p = 0.024). The findings showed a very high level of agreement with smoking bans, even among
smokers, despite the fact that 70.3% of the smokers smoked on the premises and 76% of staff reported being
frequently exposed to second-hand smoke (SHS). In addition 42.8% reported that SHS was unpleasant and 28.3%
admitted complaining. MLR showed that smoking behaviour was the most important predictor of TC attitudes.
Conclusions: Smoking prevalence was high, especially among the lower socio-economic groups. The findings
showed a very high level of support for smoking bans, despite the pro-smoking environment. Most staff reported
passive behaviour, despite high SHS exposure. This and the high smoking prevalence may contribute to low
compliance with the ban and low participation on smoking cessation activities. Smoking behaviour had greater
influence in TC attitudes than health professionals’ education. Our study is the first in Portugal to identify potential
predictors of non-compliance with the partial smoking ban, further emphasising the need for a 100% smoke-free
policy, effective enforcement and public health education to ensure compliance and promote social norm change.
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Implementing a “100% smoke-free environment” policy, as
proposed by the World Health Organization (WHO), is
essential to reduce harm from smoking [1,2]. Hospitals
should play an exemplary role in making smoke-free
environments the social norm [3]. However, smoke-free
policies (SFP) are not easy to implement and demand per-
severance. Public acceptance and support, as well as strong
administration commitment and effective enforcement are
crucial to obtaining compliance [4-7]. In addition, support
for and compliance with tobacco control policies can be
influenced by the interaction of several psychosocial and
cultural factors, such as socio-demographics, individual
attitudes and beliefs, smoking behaviour and nicotine
dependence, health beliefs and exposure to SHS, public
health education campaigns, social and cultural norms
concerning smoking, and tobacco industry marketing and
regulation [8-16]. Although smoke-free hospital policies
have been implemented in many European countries,
exemptions and policy breaches remain frequent [3,17,18].
Hospital tobacco control policies and comprehensive
smoking bans help reduce smoking prevalence [19-21]
and policy breaches among staff [4,22]. Providing smoke-
free environments has been proven not only to protect
non-smokers, but also to encourage smokers to quit and
participate in TC activities [23,24]. Recent research in
countries with comprehensive SFP has shown that:
1. Hospitals, as workplaces, span the socioeconomic
spectrum and provide case studies for studying
smoking prevalence and behaviour in the adult
population, the impact of tobacco control policies
and compliance with smoke-free policies [25,26];
2. Evaluating smoke-free policy implementation in a
hospital setting may servea sag u i d et oi t ss u s t a i n -
ability in a broader national context [4];
3. Data is lacking concerning hospital staff smoking
prevalence [25];
4. Smoking prevalence among health care providers
(HCPs) remains high [27];
5. Implementing a total smoking ban in hospitals is
particularly difficult and extending it to outdoor
areas even more so [17,25];
Portugal has one of the lowest crude smoking preva-
lence rates in Europe (20.9%: 30.9% - males; 11.8%-
females). It also has one of the highest never-smoking
rates in Europe. Nevertheless, age-gender specific pre-
valence is high in young adults and the working popu-
lation [28,29]. Since 1982, smoking has been banned
on Portuguese healthcare premises. While some hospi-
tals implemented smoke-free policies, enforcement
tended to be lax and little change was observed in
social norms [30,31]. Since 2008, a new smoking
prevention law requires a complete smoking ban in all
workplaces and on all non-mental healthcare premises
[32]. There have now been several studies in a number
of countries investigating attitudes to and compliance
with bans on smoking in indoor public areas. But few
have been conducted in healthcare settings and none
to date in Portugal. Portugal is of particular interest
because:
￿ current national smoking ban (NSB) is a partial
one and is not in line with WHO recommendations
for a “100% smoke-free” policy;
￿ timely public health education campaigns were not
undertaken [33,34];
￿ awareness of SHS risks is low and effective smoke-
free policy enforcement is lacking [28,35];
￿ little is known about the smoking behaviour and
TC attitudes of Portuguese HCPs.
In October 2007, a Portuguese teaching hospital
implemented a tobacco control programme before the
national smoking ban came into force on 1 January
2008. Concurrently, staff smoking behaviour and atti-
tudes were surveyed. The study was undertaken to
assess among hospital staff:
￿ smoking prevalence and smoking behaviour
￿ tobacco control attitudes and beliefs
￿ factors associated with smoking behaviour and
tobacco control attitudes and beliefs.
We also wanted to test if health care providers, espe-
cially those who should be role models and leaders on
tobacco control, such as physicians and nurses [36],
have the most positive attitudes to smoke free policies
and tobacco control. In addition, the study also aimed
to provide a baseline against which to measure attitudes
and behaviour, and guide smoke-free policy sustainabil-
ity, once the ban was implemented.
Methods
Setting
CHCB is a 340-bed university hospital, employing,
according to the November 2007 payroll, 1, 112 salaried
workers. The hospital serves a population of 65, 000 in
au n i v e r s i t yc i t yi nc e n t r a li n l a n dP o r t u g a la n di sa
major local employer.
Internal tobacco control strategy
Sale of tobacco products was banned in the hospital and
an information campaign about the new national policy
was conducted three months before the national ban.
Enforcement of the new hospital policy received institu-
tional and public publicity through the hospital newsletter
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grammes were offered to employees and patients. A brief
smoking prevention campaign was undertaken simulta-
neously. As part of the “National No Smoking Day” and
“COPD Day”, public information campaigns in the hospi-
tal’s main lobby attracted professionals, patients, visitors
and the media. All these activities took place between
October and December 2007. The tobacco control strategy
aimed to raise smoking prevention awareness and to pro-
mote smoke-free compliance among hospital staff, the
patients and the wider community.
Study design
An observational, questionnaire-based cross-sectional
study was conducted of all salaried employees. A tai-
lored version of the European Network of Tobacco-Free
Health Care Services (ENSH) self-administered ques-
tionnaire was delivered to all department heads along
with a request for cooperation in order to maximise
staff compliance. The questionnaire included a cover let-
ter explaining the study’s aims and guaranteeing anon-
ymity. Ethical approval for the study protocol and the
survey implementation was obtained from the CHCB
Hospital Research Ethics Committee. In order to ensure
clarity and comprehensiveness of the questionnaire, the
base questionnaire was piloted with a small group of 10
health workers (including participants of all the 5 sub-
groups of health workers) and revised according to their
answers and comments. Questionnaires were returned
to the smoking prevention department by internal mail,
in sealed envelopes. The survey was conducted during
November-December 2007.
Sample
All salaried employees on the payroll in November 2007
were eligible for the study. Out of 1.112 sampled
employees, 589 (52.9%) responded: 65.9% females; mean
age 38.3 ± 9.9 years (min = 20; max = 68).
Instrument survey, measures and definitions
Questionnaire
The original ENSH questionnaire was downloaded from
the ENSH website, in October 2007. It was translated
into Portuguese and then back into English to ensure
accuracy. To ensure that all study objectives were met, in
accordance with previously survey methodology [37] the
original core questionnaire was supplemented with addi-
tional questions regarding smoking behaviour and “TC
attitudes and beliefs”. Information requested included
demographics, personal smoking behaviour and smoking
history and attitudes and beliefs concerning SHS and
tobacco control policy. All data were self-reported. Infor-
mation on smoking status, number of cigarettes smoked,
smoking initiation age, intention to quit and previous
attempts to quit was collected. The wording of questions
and response options are shown in the additional file 1.
Smoking behaviour
The definitions used to describe smoking behavior are
based on standard WHO definitions for tobacco use [38].
Respondents were classified as current smokers, ex-smo-
kers and never-smokers. A current smoker is someone who
at the time of the survey smokes any tobacco product either
daily or occasionally and has smoked at least 100 cigarettes
in his/her lifetime; an ex-smoker is someone who was a
smoker but currently does not smoke at all, and reports
having quit over than 6 months ago; an occasional smoker
is someone who smokes but not every day; a non-smoker is
someone who, at the time of the survey, did not smoke at
all; a never-smoker is someone who has never smoked at
all, or has smoked fewer than 100 cigarettes in his/her life-
time [38]. All answers regarding smoking behaviour were
carefully reviewed to minimize misclassification. For bivari-
able analyses and logistic regression purposes, ex-smokers
and never-smokers were treated as non-smokers. Nicotine
dependence was evaluated on the basis of two items from
“Fagerstrom’ss h o r t - f o r mt e s t-“Heaviness of Smoking
Index” (HSI). The sum of these two items is the HIS score,
an objective measure of nicotine dependence [39].
TC attitudes and beliefs
Additional questions to address “TC attitudes and
beliefs” were used to evaluate the following items:
1. Agreement with Hospital Smoke-Free Policy: HSFP
(see additional file 1: questions 29-31).
2. Disagreement with SHS exposure in the hospital:
SHSEH (see additional file 1: questions 32-34.1).
3. Attitudes and beliefs to the forthcoming national
smoking ban: NSB (see additional file 1: questions 34.2-
35.2).
Answers were assigned in a four-point scale and
dichotomized (yes, no), depending on the content (see
additional file 1). For data analysis, binary responses were
coded as 1 (yes) and 0 (no). Answers on a four-point
s c a l ew e r ea g g r e g a t e da n dr e c o d e di nb i n a r yf o r ma sf o l -
lows: strongly agree and agree (1); strongly disagree and
disagree (0); always/almost always and often (1); some-
times and never/almost never (0). Each item regarding
“TC attitudes and beliefs” comprised three questions.
Answers were dichotomised as described above. A com-
puted variable was created calculating the sum of the
scores on each item. Values thus then varied between 0
and 3. These variables were then dichotomised as follows:
3 (1) and 0-2 (0). These three dichotomised variables
represent the participants with the maximum score in all
three items of each group versus the others. These were
the main outcome measures of the bivariate and multi-
variate analysis, concerning “TC attitudes and beliefs”.
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Data analysis was performed using SPSS, version 15.
Frequency distributions were used to describe the data.
Bivariable analyses were used to measure associations
between selected variables, with statistical significance
based on the chi-squared test for independence and
Mann-Whitney tests to compare means or medians. The
MacNemar test was used to compare categorical vari-
ables among matched samples. Two-sided tests of signifi-
cance were based on the 0.05 level. Multilogistic
regression (MLR) was performed to examine factors
associated with smoking status, specifically: smokers
versus non-smokers (MLR1). Independent explanatory
variables included in the MLR1 model were those pre-
viously described in the literature as major determinants
of smoking [28] and significantly associated with smoking
behaviour in the bivariable analysis, namely: gender, age
group, and professional group. Education and income
were accessed indirectly according to occupation i.e. pro-
fessional group. Non-binary variables, such as age group
and professional group were transformed into suitable
dichotomised versions. The professional group categories
were: less educated and lower income (auxiliaries), versus
others; age categories were: under and over 55. A second
MLR analysis was performed (MLR2) to identify factors
associated with stronger agreement with a smoke-free
hospital policy, positive attitudes and beliefs regarding
the national smoking ban and disagreement with SHS
exposure in the hospital. The dependent variables were
the three dichotomised variables which represent the par-
ticipants with the maximum score in all three items of
each group versus the others. These composite variables
were described above, on the questionnaire section. Inde-
pendent explanatory variables included in the MLR2
model were those previously described in the literature
as potentially influencing SHS and TC attitudes and
beliefs and significantly associated with at least one of the
three items of “TC attitudes and beliefs” in the bivariable
analysis. This included age, gender, smoking status and
professional group ("role models” specifically: nurses and
physicians, versus others). We also tested as a separated
MLR2 model: all HCPs versus non-HCPs, physicians ver-
sus all others, and nurses versus all others. We included
“role models” and HCPs in the model, in order to test if
HCPs, especially physicians and nurses, have the most
positive attitudes to smoke free policies and tobacco con-
trol. A final model was built using a backward stepwise
procedure, starting with all variables found statistically
significant in the previous step, and removing any non
significant interaction. Hosmer and Lemeshow goodness-
o f - f i tt e s tw a su s e da te a c hs t e pt oa s s e s st h ef i to ft h e
model. Results are presented as odds ratio and 95% confi-
dence intervals (CI).
Results
Participants
Table 1 presents participants’ socio-demographic
descriptive characteristics,s m o k i n gs t a t u s ,a n dl e v e lo f
participation by professional group (PG). Age was re-
classified into age groups, according to Table 2.
Smoking prevalence and smoking behaviour
Overall smoking prevalence was 29.5% (95% CI: 25.8-
33.2). The majority of smokers reported being daily
smokers (74.3%). Smoking behaviour was significantly
associated with occupation (p = 0.024; Table 1). When
compared with females, males had a significantly higher
smoking prevalence (males: 40.5%, 95% CI: 33.6-47.4);
(females: 23.5%, 95% CI: 19.2-27.8); p < 0.001) and
smoked significantly more (median: 15 cigarettes/day for
males; 10 cigarettes/day for females; p < 0.001). How-
ever, both genders reported starting smoking at the
same age (median age: 18.0 years). Age gender-specific
smoking rates are shown in Table 2.
Most smokers (76.2%; 112) reported low levels of nico-
tine dependence; 21.8% (32) reported moderate depen-
dence and only 3 smokers (2%) reported high levels.
MLR showed that being younger than 55 was the most
important predictor for being a smoker (OR: 3.78; 95%
CI: 1.43- 9.97; p = 0.007), followed by being a male (OR:
2.32; 95% CI: 1.58-3.40; p < 0.001) and by being an auxili-
ary (OR: 2.15; 95% CI: 1.40-3.31; p < 0.001). Most smo-
kers (66.2%) reported that they wanted to quit and 81.0%
that they were encouraged to do so by their colleagues.
The majority of smokers (65.8%) had already tried, 32.0%
admitted that they might need assistance with their next
attempt, but only 20.0% admitted readiness to quit.
Smoking in the hospital and TC behaviour
The great majority of smokers (70.3%) admitted smoking
on hospital premises during working hours. The highest
rates were reported by nurses (81.1%) and “other HCPs”
(88.9%). Lower rates were found among administrative
staff (40.9%) and physicians (42.9%). Besides occupation
(p = 0.05), smoking in the hospital was associated with
higher nicotine dependence (time of the first cigarette:
p = 0.003; number of cigarettes per day: p < 0.001; HSI
score: p = 0.007), and shift work (p = 0.002). Hospital
staff reported smoking more often in the hospital (70.3%)
than at home (43.7%) or in the car (53.8%); p < 0.001.
Nicotine dependence was the only variable significantly
related to smoking at home (p = 0.001) and in the car
(p < 0.001).
TC attitudes and beliefs
Table 3 presents attitudes and beliefs concerning TC.
The great majority of the responders (97.6%) believed
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be smoke free (91.8%). Most of them believed that
tobacco smoke is the principal indoor pollutant (97.3%)
a n da g r e e dw i t ht h ef o r t h c o m i n gn a t i o n a ls m o k i n gb a n
(93.9%). The great majority of smokers believed that SHS
is harmful (97.0%). Although to a lesser extent than the
non-smokers, most smokers supported the smoking bans
(HSFP: 85.4%; NSB: 85.8%; p < 0.001). Although 76.0% of
the staff reported being frequently exposed to SHS in the
hospital, only 42.8% reported that SHS was unpleasant
for them, and only 28.3% complained about SHS expo-
sure. Most of the hospital staff (74.6%) thought that the
national smoking ban would help smokers quit, but only
25.7% admitted complaining about SHS in public places.
The proportion of participants with maximum score on
hospital smoke-free policy agreement was significantly
higher than those reporting disagreement with SHS
exposure in the hospital (p < 0.001). MLR2 analyses
(Table 4) showed that attitudes to hospital smoke-free
policies and to the national ban, and also disagreement
with SHS hospital exposure, were related to smoking sta-
tus, but not to gender or age. Physicians agreed less with
hospital smoke-free policies but not to a statistically sig-
nificant extent. Only one physician reported high levels
of nicotine dependence. This physician reported less
positive attitudes to tobacco control (TC) policies and
less disagreement to SHS exposure. In addition, disagree-
ment with SHS hospital exposure was significantly
related to being “role models”. MLR2 analyses showed
that smoking status was the most important predictor of
TC attitudes and beliefs. Being a smoker was associated
with less positive attitudes to hospital smoke-free policy
and to the national ban, and with less disagreement with
SHS hospital exposure. We also observed that smokers
with the highest nicotine dependence levels reported the
lowest support for smoke-free policies and the less
Table 1 Descriptive characteristics and smoking status of the sample and level of participation by professional
group (PG)
PG a) b) Males
c)
Females
c)
Participation
d)
Smokers Never
Smokers
Ex-
Smokers
Office staff 100 17.2 23.0 77.0 59.5 23.5 57.1 19.4
Physicians 37 6.3 67.6 32.4 30.8 18.9 59.5 21.6
Nurses 226 38.8 29.3 70.7 72.0 26.1 56.3 17.6
Other HCPs 46 7.9 21.7 78.3 46.9 21.7 54.3 23.9
Auxiliaries* 125 21.4 38.7 61.3 48.0 43.2 46.4 10.4
Other non-HCPs 49 8.4 53.1 46.9 50.5 34.7 46.9 18.4
Total** 583 100.0 34.1 65.9 52.9 29.5 53.4 17.1
a) Total number of responders per PG; b) % of the participants sample; c) % within the responders by PG; d) % within hospital staff by PG.
*In Portugal auxiliaries do not receive specific professional health education. In general they have less than 10 years’ education (in this hospital 60% have less
than 7 years’ education; 40% ≤ 4 years). Nurses have a minimum of 15 years’ education and physicians at least 18 years. Auxiliaries have the lowest income and
physicians the highest. ** 6 missing
Table 2 Smoking behaviour by gender and age group (years)
Gender** Age
group
Smokers Never-smokers Ex-smokers Total
n% * n% * n% *
Males 20-34 39 50.0 38 48.7 1 1.3 78
35-44 19 35.2 25 46.3 10 18.5 54
45-54 16 37.2 10 23.3 17 39.5 43
55-68 5 25.0 9 45.0 6 30.0 20
Total 79 40.5 82 42.1 34 17.4 195
Females 20-34 29 18.2 105 66.0 25 15.7 159
35-44 38 31.1 61 50.0 23 18.9 122
45-54 21 29.2 40 55.6 11 15.3 72
55-68 0 0.0 18 85.7 3 14.3 21
Total 88 23.5 224 59.9 62 16.6 374
Overall Smoking Prevalence Total 580 171 29.5 310 53.4 99 17.1
*%within the age group
**4 missing data regarding gender & age group
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ever, their number is too small to use statistical tests.
Being a physician or nurse was significantly associated
with the strongest disagreement about SHS exposure in
the hospital, but not with other indoor public places.
Smokers who reported wanting to quit expressed greater
hospital smoke-free policy acceptance compared with
pre-contemplation smokers (p < 0.05), but did not report
more positive attitudes to the national ban, neither stron-
ger disagreement to SHS hospital exposure. Knowledge
of SHS harmfulness was overwhelmingly reported and
was not significantly related to age, gender, occupation,
or to smoking status and nicotine dependence (data not
shown).
Table 3 Tobacco Control attitudes and beliefs
1. HSFP agreement
Smoking Status
Smokers Non-Smokers Statistics Tests
Agreement N % n % N % Chi
2 = 44.097
Yes 422 79.6 95 62.1 324 87.6 df = 1
No 108 20.4 58 37.9 46 12.4 p < 0.001
Total 530 100.0 153 100 370 100
2. Disagreement with SHS exposure in the hospital
Smoking Status
Smokers Non-Smokers Statistics Tests
Agreement N % n % N % Chi
2 = 32.017
Yes 144 26.1 15 9.5 127 33.0 df = 1
No 407 73.9 143 90.5 258 67.0 p < 0.001
Total 551 100.0 158 100 385 100
3) Attitudes and beliefs to the national smoking ban
Smoking Status
Smokers Non-Smokers Statistics Tests
Agreement N % n % N % Chi
2 = 10.035
Yes 91 18.9 14 10 75 22.5 df = 1
No 390 81.1 126 90 259 77.5 p = 0.002
Total 481 100 140 100 334 100
Agreement: n and % of the participants with the maximum score in all three items of each group of “TC attitudes and beliefs”, versus all others. Yes: participants
who reported stronger agreement with a smoke-free hospital policy, more positive attitudes and beliefs regarding the national smoking ban and stronger
disagreement with SHS exposure in the hospital. No: all the others.
Table 4 Tobacco Control attitudes and beliefs: MLR2
Dependent variable
HSFP agreement SHSHE NSB
Independent Variable* Wald p value Odds ratio
(95% C.I.)
Wald p value Odds ratio
(95% C.I.)
Wald p value Odds ratio
(95% C.I.)
Gender 0.19 0.73
(0.46-1.17)
0.81 0.95
(0.62-1.46)
0.59 1.15
(0.70-1.88)
Smoking status < 0.001 4.29
(2.70- 6.79)
< 0.001 4.50
(2.52-8.04)
0.002 2.65
(1.43-4.92)
Professional group 0.46 0.84
(0.53-1.33)
0.01 1.65
(1.11-2.46)
0.58 1.14
(0.71-1.82)
Model explanation 79.9% - 73.7% - 81.1% -
Hosmer and Lemeshow test Chi value = 1.52; df = 5 p = 0.91 Chi value = 1.11; df = 5 p = 0.95 Chi value = 8.86; df = 6 p = 0.18
*Gender: male (1), female (0); Smoking status: non smoker (1), smoker (0);
Professional group: role models - nurses and physicians (1); all the others (0)
HSFP - Agreement with Hospital Smoke-Free Policy
SHSHE - Disagreement with Second Hand Smoke Hospital Exposure
NSB - attitudes and beliefs to the National Smoking Ban
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Our study identified high smoking rates among hospital
staff, especially among the less well educated and lower
income groups. A strong occupation gradient was
observed in smoking prevalence, the lowest rates being
observed in physicians. This trend is consistent with
other recent studies [25,26,40,41]. Smoking behaviour
was related to age, gender, education, and income, in
much the same way as occurs in the general Portuguese
population [28,42]. The great majority of hospital staff,
including smokers, supported and had positive attitudes
to a hospital smoke-free policy and to the forthcoming
smoking ban, as observed, in 2006, by the Eurobarometer
survey [43]. Most smokers smoked on hospital premises
and high exposure levels were reported. The majority of
the staff did not report that SHS was unpleasant and only
a minority complained about it, as observed in the gen-
eral population [28]. Physicians’ and nurses’ TC beha-
viour and attitudes to hospital smoke-free policy and to
the national ban did not correlate with their status as
“role models”. Being a smoker was the most important
predictor of “TC attitudes and beliefs”.
Smoking prevalence among hospital staff was high
when compared with the general Portuguese population
and even higher when compared with local population
data [28]. In addition, smoking rates are higher than in
countries where comprehensive TC policies have a longer
history and effective enforcement [25,26,44-48]. How-
ever, when compared with other studies in southern
Europe, overall smoking and female rates are lower and
the crude male rate is higher [49-51]. This trend may be
explained by the fact that Portugal is between phases 2
and 3 of the tobacco epidemic [42]. When compared
with Italy and Spain, Portuguese females are less fre-
quently smokers, while male rates started decreasing
later than in those countries [42,52,53]. We must empha-
sise the high prevalence of non-daily smokers in our sam-
ple. According to Schiffman [54] non-daily smokers are
becoming increasingly prevalent and more frequent
among the younger population and females [55]. The
lowest smoking rates were observed among physicians, in
line with declining prevalence trends among physicians
in Portugal [30] and other countries [56]. These trends
[22,25,26,56,57], further illustrate the growing social gap
in smoking prevalence and cigarette consumption [58].
As in other studies [59], smoking in the hospital was
associated with higher nicotine dependence and shift
work. Hospital staff perform their duties under stress and
shift work overloads, and experience heavy emotional,
social and physical demands [60]. This may partly explain
why smoking in the hospital is related to shift work and
occupation. As observed in other studies in southern
Europe, female HCPs have a higher smoking prevalence
rate than the overall female population. In some studies,
female HCPs have higher smoking prevalence rates than
males [49,51,61,62]. This may be associated with higher
work stress levels and rapidly changing social roles [63],
as well as tobacco industry strategies [64,65]. As in
another recent study [25], nurses had the highest partici-
pation in the survey. This may indicate that nurses are
more motivated to participate in smoking prevention
programmes. Since nurses have a significant impact on
smoking cessation among patients [66], team approach
training programmes should always involve this group
[67]. However, in yet other studies [25,61,62] nurses had
high smoking prevalence rates. This may be a barrier to
systematic proactive approaches to smoking cessation
[68]. Physicians had the lowest collaboration in the sur-
vey. Thus, as responders are usually those most inter-
ested in the subject, we may assume that the non
responders may have higher smoking rates and less posi-
tive attitudes. As in another study [4], physicians agreed
less with the hospital smoke-free policy. In addition,
despite reporting the lowest smoking rate among the
HCPs, physicians’ TC behaviour and attitudes to a
smoke-free hospital and to the national ban did not cor-
relate with their status as TC “role models”.T h e s ef i n d -
ings illustrate the lack of interest and engagement of
Portuguese hospital doctors in TC policies, as well as
their limited understanding of its importance. This may
contribute to the current lack of TC policies in Portugal,
as has been clearly documented by Joossens and Raw
[33,34]. We must also emphasise that physicians and
nurses reported the highest levels of disagreement con-
cerning SHS exposure in the hospital, but not for other
indoor public places. These findings suggest that physi-
cians’ and nurses’ normative beliefs concerning hospital
TC policies differ than TC policies concerning other
indoor settings. We conclude that smoking behaviour
and Portuguese cultural norms and social beliefs influ-
ence support for and attitudes to TC policies more
strongly than professional education and clinical experi-
ence. Given our study design and measurement limita-
tions these results should be interpreted with caution.
Our results nevertheless indicate that HCPs smoking pre-
valence remains high in Portugal. Our study also suggests
that HCPs participants in this survey might not have
received appropriate training in tobacco control. The
high smoking prevalence, including smoking rates on
hospitals premises and attitudes to SHS are not consis-
tent with the public health burden of tobacco epidemics.
As in another study [26], although most smokers wanted
to quit and had already tried, only a few admitted that
they might need help and very few admitted readiness to
quit. Tailored smoking cessation programmes should be
designed to raise HCPs’ self-confidence and readiness to
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programmes should be implemented to educate and pro-
mote effective stress management. Hospital-based health
education and smoking cessation programmes should be
gender-specific, as females are the main providers of
practical patient care in hospitals and their smoking pre-
valence is high. These programmes should also address
socio-economic status and nicotine dependence. Smok-
ing prevention and tobacco control should be an essential
component of undergraduate curricula in all health
science schools. Tailored, gender-specific cessation pro-
grammes should be implemented in these settings.
Tobacco control programmes in Portugal need to be
more comprehensive, including recognition that smoking
prevalence among young adults, and among working
populations and HCPs remains worryingly high. Our
findings also highlight the fact that Portugal, while smok-
ing less than other European countries, mainly because
women started smoking later,w i l lm o v ei n t oad i f f i c u l t
tobacco control situation unless comprehensive tobacco
control best practices are implemented. Future declines
in tobacco use in Portugal will likely depend on the
development of a comprehensive national tobacco con-
trol programme. Effective policies to target lower socio-
economic groups, as well as workplace and university
based smoking prevention programmes must also be top
priorities of a national tobacco control strategy. Our
study showed a very high level of acceptance of smoking
bans, despite high smoking prevalence and the pro-smok-
ing environment. Smokers reported significantly lower
levels of disagreement over SHS exposure. These findings
are consistent with previous research [4,11-15,25,59].
Strong support for smoke-free policies, even among smo-
kers, has been reported in several countries that imple-
mented smoking bans, even in the presence of pro-
smoking social norms and high prevalence [11,69]. Even
among smokers, support for and compliance with
smoke-free policies increase over time, especially in
countries that adopt strong policies while promoting
public health education, self-regulation and social norm
change [7,26,69]. Positive hospital staff attitudes to the
forthcoming ban suggest that if such a ban is implemen-
ted rigorously the level of compliance will be high but,
without a comprehensive ban and effective enforcement,
attitudes alone are not sufficient to achieve a smoke-free
environment. Moreover, most staff reported passive
responses to high SHS exposure. As in other studies, this
illustrates an important barrier to successful policy
implementation since staff will not enforce the hospital
smoke-free policy and will not challenge smokers on the
premises [17]. This may be a potential predictor of non-
compliance with the smoking ban, especially if public
health education and effective enforcement are lacking
[33-35]. Previous research has identified that where there
is high smoking prevalence and a pro-smoking environ-
ment, most smokers fail to comply with smoking ban
[12,35]. Moreover, compliance with smoking bans was
not related to smokers’ attitudes, but it is predicted by
tobacco dependence and normative beliefs [12,14]. Portu-
gal implemented a partial smoking ban, full of ambigu-
ities and exemptions [32]. A partial ban does not fully
protect all citizens from SHS exposure and has limited
strength to promote a wide social norm change and may
contribute to health and social inequalities. Most of the
staff did not report being annoyed by SHS, despite high
SHS exposure. Vardavas et al, 2011 [8], observed that
non-smokers reported that they would proactively
enforce the law, to promote compliance. Besides age and
education, being bothered by SHS was associated with
this intention. Therefore, a key strategy for policy-makers
is to raise awareness of SHS health hazards while
empowering non-smokers through public media cam-
paigns and by informing them of their rights [8]. Another
key strategy is to implement a strong smoke-free policy
and monitor support and compliance over the time.
Finally, hospital smoking bans “may create the paradox
that smoking actually becomes more visible” [26], espe-
cially if smoking prevalence is high and smokers can be
seen by the community smoking in shelters and around
hospital entrances [25]. This will contribute to perceived
high smoking prevalence and social acceptance. When
HCPs are seen smoking, it clearly counters their status as
role models and smoking cessation promoters, under-
mining social norm change. We therefore agree with
others [26,70,71] who have argued that a comprehensive
ban on smoking outside hospitals is a crucial component
of good smoke-free hospital policy.
Strengths and limitations
Our study is the first one in Portugal to focus on smoking
behaviour and HCP attitudes to tobacco control prior to a
national smoking ban. It was conducted in a high smoking
prevalence hospital, with high SHS exposure levels. This
study thus provides a baseline against which to measure
smoking behaviour and attitudes now that the ban has
been implemented. It also serves as a case study for the
implementation of smoke-free policies in a pro-smoking
environment. Given that our study focused on a single
hospital, our conclusions cannot be extrapolated to Portu-
guese hospitals in general. And, while our study cannot be
considered as representative of the national pattern, we
nevertheless believe that our sample gives an indication of
tobacco control standards in Portuguese hospitals prior to
the implementation of the national ban. The cross-sec-
tional design of our study leaves little scope for inferences
as to causality. Also, since data were self-reported, social
desirability bias cannot be excluded. The survey was,
moreover, conducted just before the national ban was
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heightened awareness of SHS risks and the importance of
smoke-free environments, reflecting a proximal effect of
the introduction of smoke-free policies [72]. Furthermore,
assessing smoking prevalence and attitudes using ques-
tionnaires may not reflect the actual situation. Sample
selection bias and measurement errors may occur. Some
reassurances as to accuracy are, however, provided by the
fact that the ENSH questionnaire has been validated in
many European countries and our additional questions
validated by an earlier study. Since the response rate was
above 50%, it is unlikely that our findings are biased by
limited participation. Finally, the fact that few physicians
participated in the survey means that this group is under
represented.
Conclusions
Our study identified high smoking rates among hospital
staff, especially among the lower socio-economic groups.
Most staff reported passive behaviour, despite high SHS
exposure. This, plus the high smoking prevalence observed
may contribute to low compliance with the smoking ban
and low participation in smoking cessation activities
[13,73]. Smoking behaviour had greater influence in
tobacco control attitudes than health professionals’ educa-
tion. Smoking prevention and tobacco control should be
top priorities in all health science schools and healthcare
services. Our study is the first in Portugal to identify
potential predictors of non-compliance with the partial
smoking ban, further emphasising the need for a 100%
smoke-free policy, effective enforcement and public health
education to ensure compliance and promote social norm
change. Our study also leads to the conclusion that post-
ban evaluation and multi-centre studies should be under-
taken in Portugal to monitor smoking behaviour, tobacco
control attitudes and compliance with the smoking ban.
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